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RQ WKH VORSHDUHGLVFXVVHG5RFNIDOO
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ZDVUDQGRPO\H[WUDFWHGWKURXJKWKH0RQWH&DUORSURFHGXUH'HILQLQJ3SRSWKHHPSLULFDOGLVWULEXWLRQRIWKHRULJLQDO
VHW RI GDWD DQG 3HY WKH HPSLULFDO GLVWULEXWLRQ RI WKH H[WUDFWHG VXEVHW WKH PD[LPXP GLVFUHSDQF\ EHWZHHQ WKH
GLVWULEXWLRQVZDVHYDOXDWHG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LOOXVWUDWHGLQWKHIROORZLQJ,QSDUDOOHOWKHGLVFUHSDQF\ZDVHYDOXDWHGLQWHUPVRIWKHYDOXHRIWKHVWDWLVWLF;LH
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HJ
HOHPHQWV,Q)LJDZLWKUHIHUHQFHWRWKHWUDQVODWLRQDOYHORFLW\DWWKHFROOHFWRUWKHFXPXODWHVRIIUHTXHQF\
RI WKHPD[LPXPGLIIHUHQFH LQ WHUPVRI GLVFUHSDQF\RQ WKHSUREDELOLW\ RI RFFXUUHQFH3 LV VKRZQ IRU HDFK VXEVHW
IROORZLQJ(TQ,QWKHVDPHZD\LQ)LJEWKHFXPXODWHVRIIUHTXHQF\RIWKHPD[LPXPGLIIHUHQFHLQWHUPVRI
GLVFUHSDQF\RQ WKHYDOXHRI WKHYHORFLW\;DUH VKRZQ IROORZLQJ(TQ 7KHVH FXPXODWHV DOORZE\ DGLIIHUHQW
QXPEHU RI VLPXODWLRQV WR GHILQH WKH SUREDELOLW\ WR REWDLQ DQ HUURU ORZHU WKDQ DQ HVWDEOLVKHG YDOXH  RU WKH
SUREDELOLW\WRREWDLQDYDULDELOLW\RIWKHSDUDPHWHUORZHUWKDQDQHVWDEOLVKHGYDOXH
)RUH[DPSOHHQWHULQJLQWKHJUDSKRI)LJDZLWKDVHOHFWHGYDOXHRIWKHHUURUWKHFXUYHVUHSUHVHQWWKHSUREDELOLW\
WKDWWKHUHVXOWEHORQJVWRWKLVHUURU&KRRVLQJDWKUHVKROGHUURURIDERXWLQWHUPVRISUREDELOLW\WKHSUREDELOLW\
WKDWSHUIRUPLQJVLPXODWLRQVWKHYDOXHRIEORFNYHORFLW\DWWKHFROOHFWRUZLOOEHORZHUWKDQWKHWKUHVKROGLVDERXW
,W LQFUHDVHV WRZLWKVLPXODWLRQV WRZLWKVLPXODWLRQVDQG LVYHU\FORVH WRZLWK
VLPXODWLRQV)LJVDDQGEDUH UHIHUUHG WR WKH WUDQVODWLRQDOYHORFLW\DW WKHFROOHFWRUDOO WKHRWKHU UHVXOWVRI WKH
URFNIDOODQDO\VLVHJNLQHWLFHQHUJ\RUFURVVLQJKHLJKWFDQEHVWXGLHGLQWKHVDPHZD\


)LJ&XPXODWHVRIIUHTXHQF\IRUGLIIHUHQWVXEVHWRIHOHPHQWVDPD[LPXPHUURUEPD[LPXPGLIIHUHQFHRQWKHYDOXHRIWKHSDUDPHWHU
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
)LJ6XPPDU\RIWKHUHVXOWVRIWKHVWDWLVWLFDODQDO\VLVUHODWHGWREORFNWUDQVODWLRQDOYHORFLW\SUREDELOLW\WRREWDLQDQHUURUORZHUWKDQDJLYHQ
YDOXHDVDIXQFWLRQRIWKHGHQVLW\RIYHJHWDWLRQDQGRIWKHQXPEHURIVLPXODWLRQV
7KHSURSRVHGVWDWLVWLFDOSURFHGXUHFDQEHXVHGWRHYDOXDWHWKHUHOLDELOLW\RIWKHURFNIDOODQDO\VLVDVDIXQFWLRQRI
WKHQXPEHURIVLPXODWLRQVFDUULHGRXW2QWKHEDVLVRIWKHDVVXPSWLRQWKDWWKHLQSXWSDUDPHWHUVRIWKHDQDO\VLVFDQ
LQIOXHQFHVXFKUHOLDELOLW\LHFDQDIIHFWWKHHUURUPDGHWKURXJKDOLPLWHGQXPEHURIVLPXODWLRQVWKHIROORZLQJVWHSRI
WKHZRUNZDVWRLQYHVWLJDWHRQWKHUROHRIVRPHFKDUDFWHULVWLFVRIWKHVORSHDQGWKHIDOOLQJEORFN7KHVWDWLVWLFDODQDO\VLV
ZDVWKHUHIRUHFRQGXFWHGIRUWKHVLPXODWLRQVVFHQDULRVGHVFULEHGLQ6HFWLRQFKDUDFWHUL]HGE\GLIIHUHQWGHQVLW\RI
YHJHWDWLRQLQRUGHUWRFRPSDUHWKHUHVXOWVDQGWRVWXG\WKHHIIHFWRIWKHSUHVHQFHDQGWKHGHQVLW\RIDIRUHVWRQWKH
UHOLDELOLW\RIWKHDQDO\VLV
+RZHYHUWKHUHVXOWVRIWKLVFRPSDULVRQVHHPWRLQGLFDWHDYHU\OLPLWHGLQIOXHQFHDVVKRZQLQ)LJZKHUHHDFK
FRORUHGHQYHORSHUHSUHVHQWVWKHUHVXOWVRIWKHVWDWLVWLFDODQDO\VHVFDUULHGRXWIRUWKHGLIIHUHQWVFHQDULRVRIGHQVLW\RI
YHJHWDWLRQyWUHHVKD:LWKWKHVDPHQXPEHURIVLPXODWLRQVWKHSUREDELOLW\WRREWDLQWKHYHORFLW\DWWKHFROOHFWRU
ZLWKDQHUURUORZHUWKDQDJLYHQYDOXHFKDQJHVYHU\OLWWOHZLWKYDU\LQJRI WKHGHQVLW\RIYHJHWDWLRQ)RUH[DPSOH
DVVXPLQJDWKUHVKROGYDOXHRIWKHH[SHFWHGHUURURILQWKHFDVHRIVLPXODWLRQVWKHSUREDELOLW\WRREWDLQDQ
HUURUORZHUWKDQWKHWKUHVKROGLVLQFOXGHGLQDUDQJHRIIRUDQ\IRUHVWVFHQDULR7KLVUDQJHGHFUHDVHVZLWK
LQFUHDVLQJ WKH QXPEHU RI VLPXODWLRQ  LQ WKH FDVH RI  VLPXODWLRQV  LQ WKH FDVH RI 
VLPXODWLRQVLQWKHFDVHRIVLPXODWLRQV
7KHVDPHUHVXOWVZHUHREWDLQHGZLWKWKHRWKHUUHVXOWVRIWKHDQDO\VLVVXFKDVWKHNLQHWLFHQHUJ\RIWKHEORFNWKH
KHLJKWDQGWKHDQJOHRILPSDFWRQWKHFROOHFWRU
'LVFXVVLRQDQGFRQFOXVLRQ
7KHGLIILFXOW\ WR UXQD UHOLDEOHSUREDELOLVWLF URFNIDOO DQDO\VLV UHODWHG WR WKHFKRLFHRI WKHPLQLPXPQXPEHURI
LQGLYLGXDOWUDMHFWRULHVWREHVLPXODWHGOHGWKLVVWXG\$SURFHGXUHZDVWKHUHIRUHSURSRVHGWRFRUUHODWHWKHQXPEHURI
VLPXODWLRQVWRWKHSUHFLVLRQRIWKHUHVXOWVLQWHUPVRIVWDWLVWLFDOGLVWULEXWLRQRIEORFNYHORFLW\NLQHWLFHQHUJ\LPSDFW
KHLJKWDQGLQFOLQDWLRQ
7KHVWXG\ZDVFDUULHGRXWWKURXJKWKH5RFN\IRU'FRGH>@WKDWQHHGVGHWDLOHGLQSXWSDUDPHWHUVIRUWKHEORFN¶V
FKDUDFWHULVWLFV VKDSHYROXPHDQGIRU WKHVORSH¶VFRQGLWLRQVURXJKQHVVVRLO W\SHGHQVLW\DQGFKDUDFWHULVWLFVRI
YHJHWDWLRQ:KHQSRVVLEOHWKHVHWWLQJRIWKHVHSDUDPHWHUVLVXVXDOO\FRQGXFWHGE\EDFNDQDO\VHVRIRFFXUUHGHYHQWV
+RZHYHUWKLVLVDYHU\FRPSOH[SURFHVVZLWKUHPDUNDEOHXQFHUWDLQWLHVUHODWHGWRWKHJUHDWQXPEHURIYDULDEOHVDQGWR
WKHLULQWULQVLFYDULDELOLW\$QDGGLWLRQDOVRXUFHRIXQFHUWDLQW\LVJLYHQE\WKHQXPEHURIVLPXODWLRQFDUULHGRXWLQWKH
DQDO\VLV LH WKHQXPEHURIEORFNWUDMHFWRULHVVLPXODWHG,Q WKHFDVHWKLVQXPEHULV WRRVPDOO WKHUHOLDELOLW\RIWKH
ZKROHDQDO\VLVFDQEHVWURQJO\DIIHFWHG
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7KHSURSRVHGSURFHGXUHEDVHGRQWKH.ROPRJRURY6PLUQRYPHWKRG>@DOORZVWRHYDOXDWHWKHSUREDELOLW\ WR
REWDLQDQHUURUORZHUWKDQDJLYHQYDOXHRQWKHUHVXOWVRIWKHDQDO\VLVDVDIXQFWLRQRIWKHQXPEHURIVLPXODWLRQV$
SULRUURFNIDOODQDO\VLVEDVHGRQDQXPEHURIVLPXODWLRQVODUJHHQRXJKWRREWDLQDUHOLDEOHSRSXODWLRQRIWKHUHVXOWVLV
QHHGHG7KHSURFHGXUHFDQEHXVHGE\WKHVRIWZDUH¶VXVHUVWRVHWWKHDQDO\VHVDVDIXQFWLRQRIWKHH[SHFWHGUHVXOWVLQ
UHODWLRQWRWKHDLPRIWKHDQDO\VLVLWVHOIHJEDUULHUVGHVLJQODQGSODQQLQJHWF
)LQDOO\ZLWK WKHDLP WRHYDOXDWH WKH LQIOXHQFHRI WKH LQSXWSDUDPHWHUVRI WKHDQDO\VLVRQ WKHHUURU LWZDVDOVR
SUHVHQWHGDSUHOLPLQDU\DSSOLFDWLRQRI WKHPHWKRGRORJ\ WRDVLPSOLILHGVORSHZKHUH WKHGHQVLW\RIYHJHWDWLRQZDV
SDUDPHWULFDOO\ YDULHG LQ D UDQJH · WUHHVKD7KH ILUVW UHVXOWV LQGLFDWHV WKDW WKLV VORSH FKDUDFWHULVWLF KDV DQ
LPSRUWDQWUROHRQWKHUHVXOWVRIWKHDQDO\VLVEXWLWGRHVQRWVHHPWRKDYHWKHVDPHUROHRQWKHHUURUREWDLQHGWKURXJKD
OLPLWHGQXPEHURIVLPXODWLRQV
7KHVDPHLQYHVWLJDWLRQZLOOEHFDUULHGRXWZLWKUHIHUHQFHWRRWKHUIDFWRUVLQIOXHQFLQJWKHURFNIDOODQDO\VLVVXFKDV
WKHYROXPHRIWKHEORFNLWVVKDSHDQGWKHURXJKQHVVRIWKHVORSHLQRUGHUWRGHILQHDIUDPHZRUNXVHIXOWRWKHRSHUDWRUV
WRVHWWKHURFNIDOODQDO\VLV
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